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(57) ABSTRACT

A rolling bearing arrangement (1) of a shaft (2) of an
exhaust-gas turbocharger (3) having two spaced-apart roll-
ing bearings (4, 5), the mner rings (6, 7) of which are
arranged on the shaft (2) and between which (6, 7) is
arranged a spacer (8), and the outer rings (9, 10) of which are
seated 1 a bearing bushing (12) which i1s fastened 1n a
bearing housing (11); and having an o1l supply device (13)
arranged 1n the bearing housing (11), which o1l supply
device 1s tlow-connected to an o1l supply duct (14A, 14B)
which 1s arranged in the bearing bushing (12) and which
opens mto an annular chamber (15). A check valve (16) 1s

arranged 1n the o1l supply duct (14A, 14B).

6 Claims, 3 Drawing Sheets
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ROLLING BEARING ARRANGEMENT OF A
SHAFT OF AN EXHAUST-GAS
TURBOCHARGER

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to a rolling bearing arrangement of
a shaft of an exhaust-gas turbocharger, and to an exhaust-gas
turbocharger.

Description of the Related Art

For the mounting of a very fast-rotating spindle bearing
arrangement, in particular that of an exhaust-gas turbo-
charger with rolling bearings, 1t has proven to be advanta-
geous for said rolling bearings to be designed as preloaded
angular-contact ball bearings. The preload may be fixedly
set by means of a pairing of the components during produc-
tion. Alternatively, the preload may be generated by means
ol at least one spring-loaded, displaceable outer ring which
compensates thermally induced changes in length, as
described for example 1n DE 10 2007 013 727 Al.

The occurring axial forces vary significantly in direction
and magnitude during dynamic operation on the internal
combustion engine. Here, the spring forces may be over-
come such that axial play arises, which causes noise and
wear at the unloaded point.

To overcome said disadvantages, DE 38 01 590 C2, which
describes a generic bearing arrangement, describes a
hydraulic preload which 1s realized by means of an axially
symmetrical oil-filled annular chamber.

BRIEF SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a rolling
bearing arrangement, which rolling bearing arrangement
makes 1t possible to compensate a thermally induced or
load-induced axial play.

By means of the provision, according to the invention, of
a check valve which closes off the annular chamber, it 1s
possible for the components of the rolling bearing arrange-
ment according to the invention to be designed such that the
quasi-static preload forces and therefore the bearing friction
losses are minimized.

Since the o1l cannot be forced out of the annular chamber,
the dynamically occurring force fluctuations are borne by
the o1l.

There 1s furthermore the resulting advantage that a ther-
mally induced or load-induced axial play can no longer arise
in the rolling bearing arrangement according to the mmven-
tion, and noises and wear on the unloaded side of the rolling
bearing arrangement cannot arise.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Further details, features and advantages of the mnvention
will emerge from the following description of exemplary
embodiments on the basis of the drawing, in which:

FIG. 1 shows a schematically highly simplified illustra-
tion ol an exhaust-gas turbocharger according to the inven-
tion,

FIG. 2 shows a sectional illustration through a part of the
bearing housing with a first embodiment of the rolling
bearing arrangement according to the invention, and

FI1G. 3 shows an illustration, corresponding to FIG. 2, of
a second embodiment of the rolling bearing arrangement
according to the mvention.
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DETAILED DESCRIPTION OF TH.
INVENTION

(L]

FIG. 1 shows, 1n schematically highly simplified form, an
exhaust-gas turbocharger 3 according to the invention
which, as 1s conventional, has a compressor 18, a turbine 17
and a bearing housing 11, which bearing housing 1s arranged
between the compressor 18 and the turbine 17 and serves for
mounting a shaft 2, said shait being provided with the
compressor wheel and the turbine wheel 1n 1ts respective end
regions and being mounted by means of a rolling bearing
arrangement which 1s arranged in the bearing housing 11 and
which will be explained in detaill on the basis of the
following FIGS. 2 and 3.

FIG. 2 shows a first embodiment of the rolling bearing
arrangement 1 according to the mvention which, as stated,
serves for mounting the shaft 2 of the exhaust-gas turbo-
charger 3 1n the bearing housing 11.

The rolling bearing arrangement 1 has two spaced-apart
rolling bearings 4 and 5 which are preferably in the form of
angular-contact ball bearings.

The mner ring 6 of the rolling bearing 4 and the 1nner ring
7 of the rolling bearing 5 are arranged on the shaft 2, wherein
a spacer 8 which 1s likewise arranged on the shait 2 serves
to hold the two inner rings 6 and 7 at a distance from one
another.

The outer nngs 9 and 10 of the rolling bearings 4 and 5
are arranged 1n a bearing bushing 12 which 1n turn 1s fixed
in bearing housing 11.

The bearing housing 11 1s provided with an o1l supply
device 13 which, in the illustrated example, has a central
supply duct 13A and two o1l ducts 13B and 13C which
branch off from said central supply duct. The o1l duct 13C
1s flow-connected to an o1l duct 19 which runs 1n the bearing
bushing 12 and which supplies o1l both to the rolling bearing
5 and also to the rolling bearing 4 via an annular duct 20 for
the lubrication of said rolling bearings.

The o1l line 13B 1s flow-connected to an o1l supply duct
which 1s likewise arranged 1n the bearing bushing 12. In the
example 1illustrated, the o1l supply duct has a first duct
portion 14A, which runs at least substantially perpendicular
to the axis A of the shaft 2, and a duct portion 14B which
adjoins the first duct portion and which runs at least sub-
stantially parallel to the axis A. It would alternatively also be
possible for the oil supply duct to have only one duct
portion.

The o1l supply duct 14A, 14B connects the o1l supply
device 13 wvia its portion 13B to an annular chamber 15
which, 1 the illustrated embodiment as per FIG. 2, 1s
arranged directly adjacent to the outer ring 9 of the rolling
bearing 4.

As 1s also shown 1n FIG. 2, a check valve 16 1s arranged
in the o1l supply duct, 1n the duct portion 14 A 1n the example
illustrated, which check valve permits a supply of o1l mto the
annular chamber 15 but closes off the latter such that the o1l
cannot flow back from the annular chamber 135 into the o1l
supply device 13. This yields the advantages, described 1n
the introduction, of the rolling bearing arrangement accord-
ing to the mvention over the prior art described in the
introduction.

The second embodiment as per FIG. 3 has a bearing
bushing 12 which, 1 contrast to the embodiment as per FIG.
2, 1s divided 1nto two bushing parts 12A and 12B. In the
illustrated embodiment, the bushing part 12A is fixed in the
bearing housing 11 whereas the second bushing part 12B 1s
guided so as to be displaceable relative to the first bushing
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part 12A 1n the axial direction A of the shaft 2. A seal 17 1s
provided between the two bushing parts 12A and 12B for
sealing purposes.

As shown in FIG. 3, 1n this embodiment, the annular
chamber 15 1s situated between the bushing parts 12A and
12B, such that the o1l pressure built up i1n the annular
chamber 15 acts indirectly on the first ring 9 of the rolling
bearing 4, because the o1l pressure built up 1 the annular
chamber 15 causes the second, displaceable bushing part
12B to be displaced 1n the direction of the rolling bearing 4,
such that the axial play compensation explained in the
introduction, with the associated advantages over the prior
art, 1s possible with this embodiment too.

In the embodiment 1llustrated in FIG. 3, for the supply of
o1l to the axial bearing 4, a duct 18' 1s provided 1n the second
bushing part 12B, which duct 1s flow-connected to the duct
portion 13B of the o1l supply device 13.

For the supply of o1l to the rolling bearing 3, there 1s also
provided an o1l duct 19 which branches off from the o1l
supply duct portion 14 A, such that the o1l supplied through
the duct portion 13C can supply o1l to both said duct 19 and
also the annular chamber 15.

The embodiment as per FIG. 3 otherwise corresponds to
that of FIG. 2, such that identical reference symbols have
been used, and reference may be made to the above descrip-
tion of FIG. 2.

In addition to the written disclosure above, reference 1s
hereby made explicitly to the diagrammatic illustration

thereof 1n FIGS. 1 to 3.

LIST OF REFERENC.

L1l

SYMBOLS

1 Rolling bearing arrangement
2 Shatft

3 Exhaust-gas turbocharger

4, 5 Rolling bearings

6, 7 Inner rings

8 Spacer

9, 10 Outer rings

11 Bearing housing,

12 Bearing bushing
13, 13A, 13C O1l supply device

14A, 14B O1l supply duct
15 Annular chamber

16 Check valve

17 Turbine

18 Compressor

18' Duct

19 O1l duct

20 Annular duct

21 Seal

A Axis of the shatt 2

The 1nvention claimed 1s:
1. A rolling bearing arrangement (1) of a shaft (2) of an
exhaust-gas turbocharger (3) having
two spaced-apart rolling bearings (4, 5),
the inner rings (6, 7) of which are arranged on the shaft
(2) and between which (6, 7) 1s arranged a spacer (8),
and
the outer rings (9, 10) of which are seated in a bearing
bushing (12) which 1s fastened 1n a bearing housing
(11); and
an o1l supply device (13) arranged 1n the bearing housing
(11), which o1l supply device 1s flow-connected to an
o1l supply duct (14A, 14B) which 1s arranged 1n the
bearing bushing (12) and which opens into an annular
chamber (15),
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4
wherein
a check valve (16) 1s arranged 1n the o1l supply duct (14 A,
14B), and

the annular chamber (15) 1s arranged directly adjacent to
the outer ring (9) of one (4) of the two rolling bearings
4, 5).
2. A rolling bearing arrangement (1) of a shaft (2) of an
exhaust-gas turbocharger (3) having
two spaced-apart rolling bearings (4, 5),
the inner rings (6, 7) of which are arranged on the shaft
(2) and between which (6, 7) 1s arranged a spacer (8),
and
the outer rings (9, 10) of which are seated 1n a bearing
bushing (12) which 1s fastened 1n a bearing housing,
(11); and
an o1l supply device (13) arranged 1n the bearing housing,
(11), which o1l supply device 1s flow-connected to an
o1l supply duct (14A, 14B) which 1s arranged 1n the
bearing bushing (12) and which opens into an annular

chamber (15),
wherein

a check valve (16) 1s arranged 1n the o1l supply duct (14 A,

14B), and
the bearing bushing (12) 1s divided 1nto two bushing parts
(12A, 12B), wherein a first bushing part (12A) 1s fixed
in the bearing housing (11) and a second bushing part
(12B) 1s guided so as to be displaceable relative to the
first bushing part (12A) 1n the axial direction (A) of the
shaft (2), and wherein the annular chamber (15) 1s
arranged between the first and the second bushing part
(12A, 12B).
3. The rolling bearing arrangement as claimed in claim 2,
wherein a seal (21) 1s arranged between the bushing parts
(12A, 12B).
4. An exhaust-gas turbocharger (3) having
a bearing housing (11); and
a rolling bearing arrangement (1) which has two spaced-
apart rolling bearings (4, 5), the mner rings (6, 7) of
which are arranged on a shaft (2) and between which
(6, 7) 1s arranged a spacer (8), wherein the outer rings
(9, 10) of the rolling bearings (4, §) are seated 1n a
bearing bushing (12) which 1s fastened in the bearing
housing (11);

wheremn an oil supply device (13) 1s arranged 1n the
bearing housing (11), which o1l supply device 1s tlow-
connected to an o1l supply duct (14A, 14B) which 1s
arranged 1n the bearing bushing (12) and which opens
into an annular chamber (15),

wherein a check valve (16) 1s arranged 1n the o1l supply

duct (14A, 14B), and

wherein the annular chamber (15) 1s arranged directly

adjacent to the outer ring (9) of one (4) of the two
rolling bearings (4, 5).
5. An exhaust-gas turbocharger (3) having
a bearing housing (11); and
a rolling bearing arrangement (1) which has two spaced-
apart rolling bearings (4, 5), the inner rings (6, 7) of
which are arranged on a shaft (2) and between which
(6, 7) 1s arranged a spacer (8), wherein the outer rings
(9, 10) of the rolling bearings (4, 5) are seated 1n a
bearing bushing (12) which 1s fastened in the bearing
housing (11);

wherein an o1l supply device (13) 1s arranged in the
bearing housing (11), which o1l supply device 1s tlow-
connected to an o1l supply duct (14A, 14B) which 1s
arranged 1n the bearing bushing (12) and which opens
into an annular chamber (15),
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wherein a check valve (16) 1s arranged 1n the o1l supply
duct (14A, 14B), and
wherein the bearing bushing (12) 1s divided into two
bushing parts (12A, 12B), wherein a first bushing part
(12A) 1s fixed 1n the bearing housing (11) and a second 5
bushing part (12B) 1s guided so as to be displaceable
relative to the first bushing part (12A) 1n the axial
direction (A) of the shaft (2), and wherein the annular
chamber (15) i1s arranged between the first and the
second bushing part (12A, 12B). 10
6. The rolling bearing arrangement as claimed 1n claim 5,
wherein a seal (21) 1s arranged between the bushing parts

(12A, 12B).
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